PCT 



m b * * m 



(51) HB#fr^B7 

B32B 9/04, 15/04, 7/02 



(ll) SBR&BHS-Ji- 
(43) H^ISH 



WO00/40402 

2000^7^13 0(13.07.00) 



PCT/JP99/07344 
1999^12/327 0(27.12.99) 

1998^12/! 28 0(28.12.98) JP 



(21) m^mmm^ 

(22) HISWM0 



(30) *3te*9'-# 
10/374 186 



(71) mffiA (*H£KK-f-<Ttf>ffi£[!iio^-r) 

jfiffi J ft*S^a(ASAHI GLASS COMPANY, LIMITED)[JP/JP] 
T 100-8405 ^MfR^fflK^Br— T@12#l-§- Tokyo, (JP) 

(72) 3S9I# ; *S±t5 

(75) %w%/mmx (fflto^t©*) 

S$ 5 -f-(TACHIBANA, Yuko)[JP/JP] 
AJif »(OHSAKI, Hisashi)[JP/JP] 

T221-8755 wmmmm#mmmnmis<mj& 

teffi^f-ttS^ttrt Kanagawa, (JP) 
(74) ftSA 

#H± /WllfU*. ^(OGAWA, Toshiharu et al.) 
TlOl-0042 JftSC»=FftHKttHJWftTHr38»* 
,i*ffl5gteVU Tokyo, (JP) 



(81) jf^H CN, KR, US, gW'HWfF (AT, BE, CH, CY, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE) 



(54)Title: LAYERED PRODUCT 



(57) Abstract 

A layered product improved in visible light transmittance and abrasion 
resistance, comprising a titanium oxide layer, metal layer and titanium oxide layer 
laminated alternately in this order on a substrate in (2n + 1) layers (n, positive 
integer), wherein an intermediate layer having a refractive index at a wavelength 
of 550 nm of less than 2.4 is interposed between at least one of the gaps between 
the titanium oxide and metal layers. 
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^-MfflCT^'J «ieMLt 1&&lt£f££^1-£#J§t7 -f ;va 
02 2DTfJ;^:, 3 8 Ti# n/clt^#A - 3 8 

ti^tii&KMmm? -i )V2» 8 mmwk-A 1 ^^t^ 0 

mmm 4 2 ) 

#J (H#lfc^*t$L SIR159) * T ? 'J ^^^SiJtC^J- LT 5 Sm%» U 
>k^, %m$H 1 tltlli:, H»J3 8-C^^tL7tM#A-3 8<7)f-?~T/i 

^i^kmm^w&mmy 4 ^i^^t, m#a- 4 2 ^ml/: 0 t# 
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Ztet/vt'mftfrtlZ, $19 0 0 nm^^®$«r5%J^TWPPx.*ii:**^ 

IIif$A- 2 4 , 2 5 , 2 8 , 2 9 , 3 2 J3 J: 3 3 t , itl^B - 6 \Z 
ov^T IttlH»t4 ^ If jffi £ ?f o £ f£ m 4- 3t 6 K m t o 

^6^-ll£»<^ a t %P dlf^t&ltl^iS^T, 

HJiJl<7)A g- 1 a t%? dm^±mz^mm^MxLtzm^, Tl^Ag-l a 
t %P <a_tSBH*F^f L^^iCi:b^Tit}I1»t4^^±t^^^§ 
v^tWSo WAg-1 a t %P d*<a#«<a±^K*WS£4h8S: 

mmm a 3 ) 

EI 2 3i:^tl«^U #®^7K*tfc/£<a«*#A-4 3*®l&Lfco 

(itfjm 7 ) 

^FB^/i*^L^v^w(±mMfy4 3 tiwact-c, i24 ^-t-Ji}«£^u 

#Jf«7 H^1-«C0«/i#B - 7 *mHLtz 0 

to 

(^lifefli 44, 45) 

ll«4 3i*U, i] 2 5 (^^0 4 4 ) is «t tfEl 2 6 iMtW 0 4 5 ) K 
^tlM^U #H^7 H^1-^^ai#A- 4 4£ e fcU f 4 5£HjiL£ 0 

^7^1-$^^, i. 5fl/D©'>- vmmi^t&ttkiiz. 6 7 %m 

±<7)nr^^ii^^^1-^ai#^#^/zfetcii, Ag-1 a t%Pdl<7)±Ti: 
S i N x 4>^1£^1&U (2 n + 1) Sri* 7|0«lK:it^^ifi L 
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$tz, ft/i#A-4 5^o^T, tS9 0 0 n mCDyt(D$kM^& X IfMyMb 3 0 

mh z iz&tf&mmfc&^%mmitzt^?>^ 2. 4%^xv t i 7 dB-e*^ 
mm\ 4 6 ) 

« 9 0 0 nm<7)7fe(75^ii$^^8 lC^i- 0 
(SSttfll 4 7 ) 

njfe^ 4 6 1 mmz lt, njfe^a 4 5 n^n/i#A - 4 s^f^ns 

^i#A-4 7 t:ov^t»j4 6 tra^|HiB!I^L7to £*£^8 izmto 

nTti^iii§$ £ t# * ^ ? ^ nim^Ri^ 4- 2 %mn \znx.^z.t § , mm & a - 
4 5 x v zh\zm-t£\&mm§umhi\%c\ttftDfrz> Q ttz, i&mmmvm 

mm 4 s ) 

jtLtZo 

mm 9 ) 



WO 00/40402 



PCT/JP99/07344 



19 

to 

mtm 49-54, &wm i o ~ 1 1 ) 

m9Kmtti$*), **-7m, s in, ^ni^tiiAg-i a t%Pdi^ 

I?S:^ILmii, H»4 8 tmiULT, OT#A-4 9~A- 5 4 £M 
iiLfco Sfc, ^9^1-ii3l9, ?-*-7JISfc{iAg-l a t % P d®<7}J¥£ 
fc&MLfc&ttti, J£$J#!I9 iratSCLT, StSttB-l O-B-l 1 £$!^L£o 
# ^ *ifcflt*#A -49~A-54*3J: [f||#B - 1 0 - B - 1 1 co pT&ftJi 

S iN x ™*Ag-l a t %P d^co±TtC^ISL/cM(7)||l#{iS^pT 
ffiftjgjfi^&^U it$£^9~l 1 ^fgJf^L&v^JfftKJt^T 1 5%fIS 

s i n x *mm<Dmm^imL%\s\ 

%tkM 4 8 ~ 5 0 is X tfitmffl 9-1 1 tcov^T, *J$mMM^ t h *£#tffi 
tf>M^£EI3 0 iIttM$hy- h^jfiOM^SrHi 3 1 K^to 

EI 3 0i3J;^3 lC^f^^, 0. 5-0. 9 n/DOlSv^v- h3g#tfg£ 
ttStfcti:, 4 0 %J^±^nj^7feitii$t 1 0 %£XT(7)vJUytK%W , s:^t& 
fci&Kli, %W$H 8-50^)1^;, A g — 1 a t % P d/fco±T 
ICS iN x 4^/1 £M£U (2n+l) 1^9l«|lf^t^:^1fl 
^-^ ? W^ 0 4*, S»ut»li, ^-ftLt 1 7 d b£j&x.£fli 0&2 0 
d b £fcli*fUa±) t^ot 
(HifeflJ 5 5 ) 

133 2»i^; x H»4 8T#ib*i7t1lJi#A-4 8^?-7/l5 4 ± 

itr»si7 ^ 8 *9b&t>itrntmfcA- 5 5 s-m&Lfco 

(HMM 5 6 , 5 7) 
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%mk, ztirtiimmmm7 4 ;va 8 *&&t>^xnmfoh- 5 6 & «t ^ 5 7 

(J£$S!®J 12-14) 

Hife^l 5 5 £ LT, Sk$m 9-11 (DmmfoB -9-l l©f^-7|5 

®Klf&#It 7 4 &Sfr£fc-£Tflt«tf:B -12-14 £S8£ Lfc 0 
# «b ft£^Jf ftA -55-A-57J3<fc immfcB - 1 2 - B - 1 4 <7W1« 

HM^O 5 5 - 5 7 io «£ Zfkt^xm 12-14 ico^T n]"l&jttS$S$£ v- h*£f/Cfii 
OW^£EI3 3 fSIRPty - h^/Cjl^M^^H 3 4 H^1"o SI 3 3 43 
£M3 4 H^-tlg^^ 0. 5-0. 9 n/DtfM£v>->- hS^t^^l"^ i: 
4 0 %^±^pT^Sifi$t 3 %mT^ll^M$£^t&ffl^£ ; f# 
Sfci&Kli, H»5 5 - 5 7 <75 J: ? tc, S i N x *Wtf£4H£U 
a t%Pditf ^>i«t^> ^S^-e^-P^4if1 s oftSL7t^ 
715 4 ±t V-^7-f A^y^*#:±^g:^|tl«Ji|7^;VA*I^L^l^ 

mmm 5 8 - 6 2 ) 

#f^-7l©Mt, T i h (SH : 4 3 2 mmX 1 2 7mm) 

v\ &Am7J£4 kWt U 5 0 fflk%(OWtmffX Z&tfT )Vzf>tfz ^/^ 7 * 
^atfflvT!rV\ S i N x *HJBOJ?$£ 1 . 0-3. OnmaW(i:i 
JfeflJl 3-1 7^il:LTfl#:A-5 8 -A- 6 2£$^L£ 0 
(it$3c#!) 1 5 ) 

-rmWfc*. T i h (M|t : 4 3 2 mmX 1 2 7mm) £ffiv>, 

&Am2j£4 kWfcU 5 0 Tfr^yif* * 

(Jt$$!l 1 6 ) 

A g — 1 a t %Pdl^U^ T i h : 4 3 2 mmX 1 2 

7mm) £fflv\ iSAlTJ £ 1 k W i U 7^^>^*^^^atfflV> 
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%mm 5 8 ~~ 6 2 is X Zftmffl 1 5 ~ 1 6 T1# ftfcM-fcA - 5 8 ~ 6 2 £ «£ 
^Ifl^B-l 5-1 6i:o^T, nJllMii^, nTffift&lt^ v- HffiltiS 

x ximw^m^Ltzo mmn 5 8 - 6 2 m;, & *> unutwij 1 5 

is «£ tfJtKfll 1 6 (DffiW:Zm 1 2 iCT^to 

t±, m+e V^»-x^^^-^ffo^>lj5feL^ii^, 2 0^ 3 0 
00^f? 2 0 0 e VfIfficOilKix^;i/^-^ff f^-7i©Tlf)A g - 1 a 

ftMMl SX^hiitzmmitB - 1 5 11, f^7|*Mt^«Ag-l 

mwu 6-emhHtzmmm- 1 6i±, a 8 -i a t%Pdi©±i:T i«* 

mnJty&tt-ib&ttiZZbKX ^QtkZh^ f^-7iWAg- 1 a t %P 
dl?*ffc£, T im*m J r&c\t\ l z±t)WitLfzi>(DT«$>Z> 0 

TifWJI^^l. 5nmgM5i^ -Tl^^fiOT i If II 151? 
£TBJHt£*if-*-7Jf£&ao L/:#ot, M-lftll#£> fifcfltSftB - 1 6 ti 

itmn^nhtitz^mm^^mm^B-i tmmcmmi&z^t&o 
*v y?mx«fmzKtz^?-Tm*iit&mmmz&^T$>, m%mz (2n 

mj^±) ©s iN x mm^Ag- 1 a t%? dmt^^^7M(0m\Z^mt^c\ 
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mm 6 3 ) 

3 mtzo 

-tttt>%, Ag-1 a t%Pdl©H:, Ga 2 0 3 ^Ga 2 0 3 / (Ga 2 0 3 + 
Z nO) T5. 7M»%^trZ nOH44^-^ h (ffiff : 4 3 2 niraX 1 2 7 
mm) 7^^^^7^xat, SAl^J^lkWU, Ga, 

0 3 £5. 7Sfi%-^tf Z n Ofrhtth^WS (JJIT, ft: rGZOTOlJ hv> 
•7) W:2. 0,J¥£0. 5nm) HMU; 0 

?# <b ^Ttzli/iff A - 6 3 l±, HI ic^t is D . V-/7^Af7^ lilc, JH 
^ f^7i2, , A g - 1 a t % P d M 3 , N G Z 0 4 , 2 jo «t ^ 9 - 

6 4-80) 

^1 3^1-iJ3fK GZO^^/f^)¥^i7t:iifeS^^ML7cm^ii^M^6 
3 i:(WI^lCLTlIl#A- 6 4 ~A- 8 0 £$^L£ 0 

G Z O^/i^-f £ft/f#^J3^T[i, Ag-1 a t %P df(?)±Ti:^fli 

^tcjrk^T 3%mm-&\,*ai$iyt&mm*mto Gzo^rm^mmito. 5nm-e 

W 8 1-10 0) 

*i 4tc^tijs^ Gzo*rm<vmztimzm^L?zwummm6 3 1 
iwi&k u«i#a-8 1 -a- 1 0 0 zm&u mmmmtmLtzo mm 1 

lE14i:ft^^ Ag-1 a t%Pd|(7)±J/:liT^ 1 n m&±.<Dm 
£ O G Z 0 ^IfflJf L£/f$tj&coOT#lc jsv^T, lt^»'l±^^llT^^i&^ 
5lo^§^*fRj±t*it^^* 0 Ag- 1 a t %P d«^±tc4«H«* 
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mm 101) 

**7^±i:> 3 3 nmOf?-7i, 1 n m<7) G Z 0 4^11^ 14nm<7)Ag-l 
a t%Pdl, 6 6nm<7)f^^7i, 1 4 nmOAg— 1 a t %P di, 33n 
m©f^7i^«li:|gL, Ag-1 a t % P dJf £ 2 W^affifJjfctfDfcJiftA 
- 1 0 1 fcSaiLfco 
(11^0 10 2-121) 

tzmUtmWH 0 1 £IWHLTm/f#A- 1 0 2~A- 1 2 1 fclijgLfco 

nhiitzmmwk - 1 o 1 ~a - i 2 1 i:o^t, nrtiftsia^ 

GZOfWlfc^U A g- 1 a t %P d«£ 2«^1"S««#:H^^TJ±, 1 
fli£J:tf2JiB£>pio:££>Ag- 1 a t % P d«£>±TK G Z 0 Lfc 

7 %ga^v*prftftgj§ s ££^1-o G Z O^l^illfii o . 5 nmUaW «9 , 

mum 122) 

^MJi^TffioNb o x frbtczmitz^Ltzprnimmme twimizLxmm 

it A - 1 2 2 £#£ 0 

NbO x (x = 2. 4 9) /5^^^^7f (Mil : 4 3 2 mm X 
12 7mm) &fflv\ 1 0 #flt%Ogfcft£-£tr Tfr^y-ffx * t LT\ 

^At^^rlkWiU NbO, (x = 2. 5 ) ^ & -5 *Rgjf (JS#r$ : 2 . 3 
5, m% : 0. 5 nm) ZMl&LtZo 

ftbtitzfemtt-A- 1 2 2 »i, Af7^ 1±£, HII^:, f^-7l> 

NbO x frh%&*mm (&T\ fN b 0 x fcv>?) , Ag-lat%P 

(»#J 12 3-126) 
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6l,Z7Ft£&*), NbO x <fW«tf)ff$£ 1 ~4 nm<7)IlttIt/:W 
liUJfcflll 2 2 ^ii:Ltfl#A~ 1 2 3 ~A- 1 2 6^M^Ltz 0 

nhixtzmmitk- 122-A-12 6 <*> to^s®^ ^m^i^ v- h 

Ag-l a t%PdiOTi:NbO x ^i«:lfn«lftli, ^/f£^L£ 
v>Jt«#|| 1 Kit^T 1 . 5%gEi%^uT|i«»4-^to NbO x *W« 

(HJfcfll 12 7) 

* £ TIB<7) >f > v * a £ # tf S n 0 2 ^ h h M K L W ti HJfefll 6 

^iiatai^A- 1 2 7*mzo 

4 >i/ryA% 1 0S»%#trS n Q z frbi£Z> 9 h (Mil : 4 3 2 mmX 

12 7mm) 7;^>^^^^at, SAt^^l kWtL. 

•Y >v*A£ 1 0S*%#tfS n 0 2 tf> £ £ £ 4> fflJI (&T\ riTO^^lJ 
v^) 0ajJfi$:2. 0, fMnm) «L/; 0 
(^Jfcfll 12 8-131) 

^Mi^J&^iJl 2 7t»:LTfIftA- 1 2 8~A- 1 3 1 fcjR&Lfco 
m*^A- 1 2 7~A- 1 3 1 Hoi^T, pJ^M$, BT^Stt^, h 

Ag-l a t %P di©TC I T 0 ^/i £^t£itl^::£^T(±, JfcTOJ 1 
0*HJf£M£L£v^;f #kJ£-?t 1 . 5 %fI^l%v>BX^Mii^^^to I T 
0 *^JI l± 1 nm^«^, -5-^*t±l8iJ5^#L*v» 0 
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